It is now well established that the intrinsic innervation of the ureter consists of plexi of fine nerves in the adventitial,muscular,and submucosal layers.In a previous study (YOSHIDA and KUGA,1980) evidence for the existence of cholinergic in that study,electrical activity was recorded from the surface of the ureter by a pair of extracellular platinum wire electrodes,it is probably reasonable to assume that the cholinergic fibers form some part of the adventitial plexus.In the present study we examined the effects of field stimulation on the reversed ureter of the guinea pig.By reversing the ureter,it was possible to stimulate the ureter from the inside.Moreover,by removal of the mucosal layer,it was possible to record electrical activity of plexi of nerves in the submucosal layer.
Male guinea pigs weighing 400-600g were used.The ureter isolated together with the kidney,and the renal parenchyma was removed thus exposing the renal pelvis and calyx.The fat and connective tissue surrounding the ureter was removed.A sharp-pointed straight wire(diameter:about 1mm)was passed through the ureter from the pelvic region and the end of the ureter was bound to the wire with thread.Then the ureter was reversed from the pelvic region. The reversed ureter was fixed on a plate of rubber with pins and the mucosal layer was stripped from the ureter with dissecting forceps.To exclude spontaneous activity of the ureter,the calyceal region was removed (Fig.1) .
The experiments were carried out in an Acrylite chamber (YOSHIDA and KUGA, 1980) .Two pairs of electrodes were used in the chamber for stimulating and recording,and they were separated by an electrode for earthing.All these electrodes were of platinum wire 0.4mm diameter.The pelvic region of the prepa- S.YOSHIDA benzamine(5•~10-7g/ml),dichloroisoproterenol(10-6g/ml)or propranolol(5•1 0r7g/ml),or the ganglion blocking agents,tetraethylammonium(2•~10-5g/ml) and hexamethonium(2•~10-5g/ml).
The responses of the smooth muscle to the various agents described above were the same as those observed in the normal preparation previously reported (YOSHIDA and KUGA,1980) .In addition,the physiological properties of the nerve in the normal preparation.They were as follows:chronaxie,0.40-0.45msec; absolute refractory period,2.0-2.5msec;relative refractory period,about 6msec; conduction velocity,120cm/sec (YOSHIDA and KUGA,1977) .These facts indicate the possibility that the same fibers as those in the adventitial layer exist also in the submucosal layer.
The distribution of the nerves in the submucosal plexus is concentrated in these layers:one beneath the epithelium,and the other on the inner surface of the muscle coat(AuNG- KHIN,1973; HOYES et al.,1975a) .Since the epithelial layer was removed when the mucosal layer was stripped,it is considered that the nerve action potentials are due to excitation of the nerve fibers in the muscle layer.Extensive investigation of the sympathetic and parasympathetic components in cat ureter (ELBADAWI and SCHENK,1969) showed that in the submucosal layer, cholinergic nerves also exist and these are continuous with the adventitial and muscular nerves through the transmuscular nerves.Study of the mammalian ureter,including guinea pig by DUARTE-ESCALANTE et al.(1969) ,showed that in the lamina propria the cholinergic fibers form a delicate subepithelial plexus. This plexus gives off short and slender fibers around the small vessels,and delicate layer.If the nerve action potentials recorded in the present experiments were due to excitation of the cholinergic fibers in the submucosal layer,it is possible, for the reason described above,that the nerve action potentials evoke the smooth muscle action potentials.
Many histochemical and morphological studies have made clear the existence of both adrenergic and cholinergic nerve fibers (DUARTE-ESCALANTE et al.,1969; ELBADAWI and SCHENK,1969,DIXON and GOSLING,1971; GOSLING and DIXON, 1971; HOYES et al.,1975b) .However,it has been generally believed that the ureter is supplied exclusively by sympathetic nerves (FAGGE,1902; BOYARSKY and LABAY, 1967; KAPLAN et al.,1968) ,although there is some evidence suggesting that the ureter has parasympathetic innervation (BOATMAN et al.,1976 
